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AN AUTOMATIC CONTROL SYSTEM FOR CONTROLLING A DRILLING MODE 

The utility model relates to drilling techniques, namely, to a bit drive intended for destruction of rocks while shaft deepening. 
The task to be solved - providing optimal drilling mode owing to controlling a bit rotation frequency during drilling process 
independently on thrust load and consumption of a drilling agent. To this end, a drilling mode automatic control system is 
provided with a harmonic analyzer which input is connected with an output of a frequency and amplitude vibration sensor of 
a telemetry system. Technical effect is a possibility to optimally combine a rotation frequency, thrust load and drilling agent 
consumption during shaft deepening in rocks without round-trip operations or changing drilling agent consumption either on 
the basis of predetermined algorithms or by manually, thus achieving cost and drilling time reduction while providing 
requested quality of formation exposing. 
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(57) PetfcepaT: 

none3Hasi MOflenb othocmtcr k 6ypoeofi rexume, a HMeHHO k npviBOAy flonoTa, npeflHa3HaHeHHOMy fl/in paspytueHMs 
ropHbix nopofl npM npoBOflKe cioaxtMH. 

3a/sawa, peujaeiwafl none3HOM MOAe/ib© - o6ecneHeHne onTwiuanbHoro peawwa 6ypeHHs 3a oner bo3mo*hocto 
ynpaBneHMfl nacTOToii BpauieHwst Aonora a npcmecce 6ypeHna He3aeHCHMO ot oceBOti Harpy3nw h pacxoAa SypOBoro 
pacTBopa. 

AsTOMaTMSHpOBaHHafl cncreuia ynpaaneHwa pewvsMOM 6ypeHws, coctoht H3 nynbTa ynpasmma, nepeHOCHoro 
KOMnbWTepa, ycrpoBcrBa Bsofla, MUKponoHTpoxijiepa, 6fiona perynnpoBanns oceeoii HarpysKH, CTau«OHapHOro 
KOMnbtoTspa, peryrwTdpa noAaHW AonoTa, TopMOsa nopowxoBoro, Taneaoro MexaH«3Ma, 6/ioKa peryjitfpoBaHMH pacxo^a 
BypoBoro pacTBopa, TupwcTopHoro npeo6pa30BaTen», 3a6oMHoro ABuraTe/w, 6ypoBoro Hacoca, BepTnwra, 6ypwibHoii 
KoxioHHbs, TenecHcreMW w AO/iora. 

Hobwm s nofle3Hoii MOAefiH BB/ineTCfi to, 4to OHa AonoriHMTenbHO cOAepacMT rapMOHtwecKMH aHann3aTop, bxoa 
Koioporo coeAHHew c bmxoaom flaTHMKa sacTOTbi n aMJuiHTyAM Bn6paunfi TeneMeTpunecKoii cucreMW, flamnK senmrnu n 
HacroTbi Toxa o6motox a/ieinpoABHraTenH, bxoa KOToporo coeflHHeH c npeo6pa308aTene« 4acroTbi, a TaioKe 6jiok 
*i3MepeHk5s), nepBbiii bxoa KOToporo coeAMHeH c buxoaom rapMOmwecKoro aHajiw3aTopa, BTopoit bxoa coeAMHeH c 
bhxoaom AaTMMKa tokb h HacroTbi, oawh BbsxoA coeflMHBH c oakhm H3 BXOflOB nynbTa ynpasneHMfl, a BTopofl bwxoa 
coeflHHeH c bxoaom crauwoHapHoro KoiunbioTepa, npw stom oahh m buxoaob CTauwoHapHoro KOMnbiOTepa coeA«HeH co 
bxoaom npeo6pa30BaT&nfl MacTOTbi, a b KasecTBe 3a6owHOro ABHrarerifl OHa cQAep»<MT 3Jiei?TpOABMraTe/ib, o6motkw 
ynpasjieBMfi KOToporo coeA^HeHbt c ^acroTKbiM npeo6pasoBaTeneM. 



http ://www 1 .fi ps ,ru/fips_servi/fips_servlet 



10.12.2009 



I 

FEojie3na>E Mozteiib Ns581? 



Op. 2 H3 4 



none3Haa woflenb othocktch k SypOBOii texHHKe, a MMeHHO k npHBOAy flonoia, 
npeAHa3HaMeHHOMy Ana pa3pyiueHMa ropHbix nopoA npw npoBOAKe cKBawwH. 

H3B6CTHbi aBToiwaTM3npoBaHHbie CHcrewib! ynpaBneHwa pexwMOM Sypenwa (ACY PB) 
cocTOaiijMe K3 nyrtbTa ynpaBneHMa, nepeHocHoro KOMrtbtoiepa, ycrpoticTBa bboas, 
MHKpoKOHTpojinepa, CnoKa perynnpoBaHwa oceBovi Harpy3KW, cramiOHapHoro KOMnbiOTepa, 
perynaTopa noAanw Aonora, TopM03a nopoiuKOBoro, Tanesoro MexanvisMa, QnoKa perynnpoBaHna 
pacxoAa 6ypOBoro pacTBopa, tmpmctophoto npeo6pa30BaTena, saSoHHoro ABwraTena, Sypoeoro 
Hacoca, sepTJiiora, 6ypwnbHOH kojiohhw, TenecucieMbi h AOfiOTa. (fl.cfc.BanAeHKo, O.fl.Ba/iAeHK0, 
A.HJHoeBbix. BwHTOBbie 3a6ofiHbie ABwraTenn. M., Heflpa, 1999 r„ dp.310-318) 

OCHOBHbIM HeAOCTaTKOM M3B6CTH0r0 yCTpOMCTBS flBfiaeTCH npaKTHHeCKafl HeB03MO>KHOCTb 

ynpaBneniia nacroTOH spameHwa AonoTa He3aBucnMO ot oceBow Harpy3Kn n pacxoAa 6ypoBoro 
pacTBopa. 

3aAana, pewaeNiaa none3Hoti MOAenbio - oSecneneHMe ortTHManbHoro pewwua 6ypeHwa 3a cmct 
bo3mo>khocth ynpasneHMa nacTOToii BpameHwa AonoTa b npoqecce GypeHwa He3aBwcnMO or 
oceBotf Harpy3K« h pacxoAa 6ypoBoro pacTBopa. 

□oCTaBJieHHaa 3aAana peuuaeTca Tewi, hto aBTOMaiH3MpoBaHHaa cncT6Ma ynpasneHMa 
pe)KHMOM SypfiHMH, cocToaiAaa H3 nynbTa ynpaBneHiia, nepeHOGHOro KOMfibKrrepa, ycrrpofiCTBa 
BBOAa, MMKpoKOHTponnepa, 6noKa pery^Mposanna oceBoti Harpy3Kn, craqHOHapHoro KOMnbKrrepa, 
perynaropa noAa^n AO^oTa, TopM03a nopoiuKosoro, xaneBoro MexaHW3Ma, 6noKa perynwpoBaHMa 
pacxoAa oypoBoro pacreopa, THpncTopHoro npeoopasoBaTena, 3a6ofiHoro A BHr aTena, Sypoeoro 
Hacoca, sepT/iiora, 6ypnribH0H kohohhu, TenecwcreMbi a AonoTa, comacHO none3Hofi MOAenn, 
AononHMTenbHO coAepjKMT rapwiOHWHecKwii aHann3aTop, bxoa Koroporo coeAWHeH c buxoaom 
AamHKa MacTOTbi m awinnHTyAbi Bn6paunCi TenewieTpHHecKow CHCTewibi, abtmhk BermnnHbi h 
nacTOTbi TOKa oSmotok sneiapoABWraTerin, bxoa KOToporo coeAHHen c npeo6pa30BaTeneM 
HacroTbi, a TaioKe 6noK n3Mepenna, rtepsbtH bxoa KOToporo coeAMHeH c bmxoaom rapMOHnnecKoro 
aHajiM3aTopa, BTOpofi bxoa coeAWHen c bmxoaom AaTHiiKa TOKa w MacTOTbi, oahh bwxoa coeAKHeH 
c 

oahhm H3 bxoaob ny/ibta ynpasneHHa, a BTopofi bwxoa coeAMHeH c bxoaom crau^OHapHoro 
KOMnbiOTepa, npw 3T0m oamh H3 bmxoaob CTaqnoHapHoro KoivmbtOTepa coeAWHeH co sxoaom 
npeo6pa30BareJia nacTOTbi, a b KaneCTBe 3a6ofiHoro ABHraTena cHCTewia coAepJKMT 
sjieiapoABuraTenb, oGmotkm ynpaBnenna KOToporo coeAHHenbi c HacroTHbiM npeo6pa30BaTeneM. 

TexHHMecKHft pe3ynbTaT, KOTopbiti iwo>KeT 6biTb nonyneH npw ocymecTBneHHM none3HOH MOAenn 
- B03MO>KHOCTb 6es cnycKonoAteMHbix onepauwfi. b npoqecce npoxoAKM ropHbix nopoA, 6e3 
M3MeHeHMa mdm xiio6oro noTpe6noro pflf\ ohmctkm 3a6oa mv\ AasneHwa Ha 3a6oe H3MeHeHna 
pacxoAa SypoBoro pacTBopa, Ha oCHOBe 3ano>KeHHbix anropwTMOB mv\ onepaiopoM, 
pea/iw30BWBaTb onTMiwaribHoe co4eTaHne nacTOTbi BpatueHwa, oceBOH HarpysKW h pacxoAa 
SypoBoro pacTBopa. flpn stom AocTwraeTca CHMa<eHne 3aTpaT, coKpaineHwe BpeMeHH 6ypeHH« h 
TpeSyeMoe Ka^ectso BCKpbiTMa nnacTa. 

Ha (pwr. n306pa>KeHa cxewa 3aaBfieHHoti none3HoCi MOAenn. 

ripeAnaraeiwaa aBTOMaTH3MpoBaHHaa cwcTeiua ynpaBJieHHH pemiMOM 6ypeHna BKnKwaeT b 
ce6a nynbT ynpaBfieHwa 1, nepeHOcHOfi KOMnbtorep 2, ycTpoficTBo bboas 3, wiwKpoKOHTponnep 4, 
6noK peryjiHpoeaHna oceBofi Harpy3KM 5, crauHOHapHbiM KOMnbioTep 6, perynatop nOAaMM AOJioia 
7, TopM03 nopoiuKOBbiti 8, TaneswM wiexaHM3M 9, 6jiok n3MepeHMa sacTOTbi, TOKa w Bw6paLtnft 10, 
npeo6pa30BaTe^b MacTOTbi 11, 6hok perynvipoBaHMa pacxoAa 6ypoBoro pacTBopa 12, 
TMpwcTopHbiH npeo6pa30BaTe^b 13, aneKTpoABwraTenb 14, Syposow Hacoc 15, Bepmrar 16, 
6ypnnbHyio KonoHHy 17, TenecMcreMy 18, 6jiok AaTMHKOB MacTOTbi h tokb 19, rapMOHimecKMfi 
3HajiH3aTop 20, 3a6owHbiM ajieKTpoABMraTenb 21 co CTaiopHofi oGmotkoh ynpaBneHMfl 22 m aojioto 
23. ABTOMaTM3MpoBaHHaa cMCTeMa ynpaB^eHiin pewHMOM 6ypeHiia pa6oTaeT cneAytomuM 
oSpa30M. 

ripM BKT1K)MGHHH CMCTeMbl, B COOTBCTCTBHH C anropMTMOM pa60Tbl, 3anO>KeHHblM B FIO 
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CTai4noHapHoro KOMnbioTepa 6, nponcxoflMT ycTaHOBKa nepBUMHoro pewwwa pa&OTb!, 
onpeflenyieMoro CHCTeMoii npoKaMKM 6ypoBoro paciBopa no KOMaHfle 4epe3 ycrpowcTBO BBOfla 3 ot 
MHKpoKOHTpoiinepa 4, BbiAasomero cur-nan ynpaB/ieHvw Ha 6not< perynnpoBaHMa SypoBoro 
pacTBopa 12, 3aAaiomero peaaiM pa6oTbi TnpncropHoro npeo6pa30BaTenn 13 m fianee 
aneicrpoABHraTena 14 w SypoBoro Hacoca 15, oQecnenHBaiomerG saflaHHbtw pacxofl. Flo 
aHanorn4Hofl i4enw nocrynaeT cvirHan ynpasneHwa ot mm upoKOHTpori jis pa 4 na 6jiok 
perynwpoBaHkifl oceBOH Harpy3Ko£i 5, Koiopbiii 3aflaex pex<HM perynniopa noflanii flonoia 7, 
B03AeMCTayioinMCi Ha 3neifrponopoujKOBbiii topmo3 8, nepe3 TaneBbifi wexaHM3M 

9 h Bepinior 16 ycTaHaBnwBaioiMHfi 3aflaHHyio oceByto Harpy3«y Ha ao/ioto 23. CTamiOHapHbiCi 
KQMnbWTep 6 sbiflaer KOMaHfly na npeo6pa30BaTerib 4acTOTbi 11, KOTOpbiM ycTaHaBfiHBaeT 
npeaycMOTpeHHyto b FIO MacTOTy BpameHwa 3a6ofiHoro aneKTpoABHraTena 21 4epe3 cTaTopHbie 
o6motkm ynpaBJieHMfl 22. 8 npoqecce AaribHeHiuew paooTbi nptt Hew3MeHH0M xapaKrepe 
B3aHM0AewcTBMH AonoTa 23 c nopoAoti, cMCTewia noAAepaoisaeT 3aAaHHbte pacxoA 6ypoBoro 
pacTBopa, oceByio Harpy3Ky h nacTOTy BpameHwa sneicrpoABViraTe^fl. Cnmanbi BMOpaLyiM ot 
TenecHCTeMb! 18 nepe3 rapMOHMHecKwfi aHann3aT0p 20 w 6jiok mMepenm MacTOTbi, TO«a h 
BuSpaLiMfi 10 nocrynaioT b CTauwoHapHbM KOMnbiOTep 6. Cnmanbi ot AaiHHKOB nacTOTbi m TOKa 19 
TaioKe nepe3 6noK iisMepeHMfl nacTOTbi, tokb h BH6pau.HH 10 nocTynatoT b CTauHonapHbiii 
KOMnbiOTep 6. Ilpn H3MeHeHnn xapaiaepa B3awMOAe£icTBKfl AonoTa 23 c nopoAow H3-33 H3HOca 
BoopyweHMH AonoTa 23, era onop, pa36ypHBaeMOM nopoAbi v\m APyrwx hphmmh, 6naroAapfi 
HanwMwo MHCpopMauHM b CMCTeMe o BersHMWHax MacTOTbi, TOKa v\ Bittipanwih, b cootbotctbhsi c no, 

CTaUMOHapHblH KOMl"lbK3T8p 6 BblAaeT CMmanbl Ha COOTBeTCTByK>U4Me l43MeHeHHH OAHoro HDH 

HecKOnbKMX napawieTpOB - pacxoAa Syposoro pacTBopa, oceBow Harpy3KM h nacTOTbi BpaoieHwn 
AonoTa 23. OnepaTop nMeeT B03wo>KHocTb npoBOAWb MOHHTopwHr npouecca 6ypeHna b peanbHOM 
BpeMeHM c ny/ibta ynpaBneHHfl 1 w npw HeooxoAWMOCTM BBOAUTb neo6xoAHMbie KoppeKrupoBKH 
nepe3 nepeHOCHbiti KOMnbiOTep 2. 

TaKoe BbinonKeHHe ACY PB C03AaeT B03M0WH0CTb perynHposaHMn w ynpaBneHWfl pacxoAOM 
Sypoaoro pacTBopa, oceBofi Harpy3KOM m MacrOTofi BpameHws AonoTa b npotiecce 6ypeHna f 
Bbi6npafl onTHManbHoe coMeTaHMe sthx napaMeTpax Ha Bcex HHTepBanax 6ypeHHfl, hto piphboaht 
k CHHXceHiiio 3aTpar, coKpameHHK) BpeMeHM SypeHUs h Tpedyewoe KaMecrrBO BCKpbiTMa nnacra. 

Oopiuyna none3HOM MOAenw 

1. ABTOMaTM3npoBaHHan cucxeMa ynpasneHHfi pe>KHMOM QypeHHfl, cocToniAaa »3 nyribTa 
ynpaaneHna, nepeHOCHoro KOMnbioTepa, ycTpowcTBa BBOfla, MUKpoKOHtponrepa, 6noKa 
perynnpoeaHHfl oceBOfi Harpy3KM, CTauwoHapHoro KOMnbiorepa, perynaropa noAami flonoTa, 
TopM03a nopotuKOBoro, TaJieBoro MexaHH3Ma, Snona perynnposaHMfi pacxoAa QypoBoro pacTBopa, 
TUpuCTOpHoro npeo6pa30BaTejia, 3a6oiiHoro ABMraTena, SypoBoro nacoca, BepTniora, 6ypw^bH0H 
KOJioHHbi, TenecHCTeMbi m AonoTa, OTnunaioiiiaHCH TeM, hto OHa AononHHTenbHO coAepwHT 
ra pmoh HHecKMM aHann3aTop, bxoa KOTOporo coeAHHen c BbtxoAOM AatmiKa nacTOTbi h aMnnwTyAbi 

BH6pat4MH TeJieMeTpWMeCKOM CHCTeMbt, A3TMHK BenUHHHbl H HaCTOTbl TOKa 06MOTOK 

3JieKrpoABnraTenfl, bxoa KOTOporo coeA^HeH c npeo6pa30BaTeneM nacTOTbi, a TaioKe 6noK 
M3MepeHnn, nepBbiii bxoa KOTOporo coeAHHeH c bwxoaom rapwioHkmecKoro aHann3aT0pa, STopoK 

BXOA COeA^HeH C BblXOAOM AaTHHKa TOKa W MaCTOTbl, OAMH BblXOA COeAMH6H C OAHflM H3 bxoaob 

ny^bTa ynpaBneHHfl, a btopoh bhxoa coeAHHen c bxoaom cTai4HOHapHoro KowinbKnrepa, npn stom 
oamh H3 bhxoaob CTaywoHapHoro KOMnbroTepa coeAHHeH co bxoaom npeo5pa30BaTe/i?! MacTOTbi. 

2. C«creMa no n.1, omkmaiomaflca reM, mto b KaMecTBe 3a6oHHoro ABurarenfl OHa coAepwrn 
aneicrpoABHraTenb, o6motkh ynpaBneHHH KOTOporo coeAHHeHbi c nacTOTHbiM npeo6pa30BaTeneM. 
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